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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to effectively and stably obtain fresh water from high 
concentration solution in higher recovery and at low energy by installing a specified first 
reverse osmosis membrane module at the prestage and installing a specified second reverse 
osmosis membrane module at the poststage. 

SOLUTION: A first reverse osmosis membrane module uses as raw water a 3.5% salt 
solution of pH 6.5 (water solution of 3.5% salt concentration) and preferably functions to block 
salt to 99% or more after operated for 1 hr at temperature of 25°C and operating pressure of 
5. 5 Mpa. A second reverse osmosis membrane module uses as raw liquid a 0.05% salt 
solution of pH 6.5 with permeation flux thereof being 0.08 m3/m2 (kgf/m2)/day or more at 
temperature of 25°C, and preferably functions to block salt to 99% or more after operated for 
30 min at operating pressure of 0.5 Mpa. A reverse osmosis membrane separator is provided 
with the first reverse osmosis membrane module and the second reverse osmosis membrane 
module at the prestage and the poststage respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the reverse osmosis membrane 
decollator for obtaining a low concentration solution from a high concentration solution with high 
recovery using a reverse osmosis membrane module, and the separation method of a high concentration 
solution. 
[0002] 

[Description of the Prior Art] With the increase in the water demand by the fall of rainfall in recent 
years, the improvement in life level, diversification of industry, etc, the damage of a water shortage 
spreads nationally and establishment of the adequate supply method of water resources is becoming 
pressing need. Promising ** of the freshening method of the seawater by the reverse osmosis membrane 
is most carried out from profitableness, such as energy saving, a ** space, and a low cost, also in it. 
[0003] By seawater desalination processing using the reverse osmosis membrane, seawater is supplied to 
a reverse osmosis membrane by the pressure more than the osmotic pressure of seawater. The supplied 
seawater is divided into a permeate and a retentate by. transparency operation of a reverse osmosis 
membrane, and permeates are collected. 

[0004] Now, in the seawater desalination plant using the reverse osmosis membrane put in practical use, 
the operating pressure force of 5-6 or more MPas is given to a reverse osmosis membrane, and operation 
is performed for the rate (recovery) of the permeate collected from the supplied seawater at about 40%. 
Here, recovery is given by recovery (%) = water permeate flow / amount xof feedwaters 100. 
[0005] In such operational status, when the salinity concentration of seawater is 3.5%, the salinity 
concentration of the condensed seawater (retentate) is raised even to about 6%, and the osmotic pressure 
of a retentate serves as about 4.5 MPa(s). Then, the operating pressure force added to a reverse osmosis 
membrane is set up so that it may become higher than the osmotic pressure of a retentate, and it is set as 
5-6 or more MPas as mentioned above. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to reduce further the fresh-water-generation cost in 
the seawater desalination processing using the reverse osmosis membrane, it is desirable to raise the 
recovery of the fresh water (permeate) to the amount of seawater supplied. 

[0007] However, if it is going to raise the recovery of fresh water, the operating pressure force to a 
reverse osmosis membrane will go up. For example, the case where the membrane-separation equipment 
put in practical use in seawater desalination processing now, i.e., the membrane-separation equipment 
which arranged one kind of reverse osmosis membrane module to two or more parallel, is operated at 
60% of recovery is assumed. In this case, when the salinity concentration of the seawater supplied is 
3.5%, the salinity concentration of the retentate becomes 8.8%, and the osmotic pressure of this retentate 
rises even to about 7 MPa(s). For this reason, 8-9 or more MPas of operating pressure force to a reverse 
osmosis membrane are needed. 

[0008] However, if it operates by such high operating pressure force, the pressure load to a reverse 



g eg b eb eg e e 



Page 2 of 8 



osmosis membrane will become excessive, and it will become easy to produce fouling (film surface 
dirt). Moreover, film degradation may be caused depending on the kind of fouling matter. 
[0009] Furthermore, since the solute concentration of a retentate becomes high, the concentration of 
scale components, such as the seawater component contained in a retentate, for example, a calcium 
carbonate, and a calcium sulfate, becomes high, it becomes more than solubility, and the problem which 
it deposits [ problem ] in the film surface of a reverse osmosis membrane, and generates a scale arises. 
[0010] In addition, the reverse osmosis membrane module of high rejection is arranged to multi-stage 
for the purpose of obtaining, fresh water from seawater with high recovery, the pressure up of the 
retentate of the preceding paragraph is carried out using the booster pump for pressure ups, and the 
method (JP,8-108048,A) of processing a retentate by high pressure, the method (JP,8-206460,A) of 
arranging the reverse osmosis membrane module and loose RO membrane module of high rejection to 
multi-stage, and obtaining fresh water with high recovery, etc. are proposed. 

[001 1] Thus, to obtain fresh water from a high concentration solution eflFiciently with high recovery with 
fewer energy is desired conventionally. 

[0012] recovery with the higher purpose of this invention - and it is offering the separation method of 
of a high concentration solution to the reverse osmosis membrane decollator which can obtain fresh 
water efficiently and stably and a high concentration solution with few energy 
[0013] 

[A The means for solving a technical problem and an effect of the invention] In the reverse osmosis 
membrane decollator which the reverse osmosis membrane decollator concerning this invention 
prepares the 1st reverse osmosis membrane module in the preceding paragraph, and comes to prepare 
the 2nd reverse osmosis membrane module in the latter part The salt rejection after the 1st reverse 
osmosis membrane module's using solution of 3.5% of salt concentration of pH 6.5 as an undiluted 
solution and operating for 1 hour by the temperature of 25 degrees C and operating pressure force 
5.5MPa has 99% or more of performance. The 2nd reverse osmosis membrane module Transparency 
flux with a temperature [ to solution of 0.05% of salt concentration of pH 6.5 ] of 25 degrees C is 
0.08m3 / m2/(kgf/cm2) / Japanese not less, and solution of 0.05% of salt concentration of pH 6.5 is used 
as an undiluted solution. The salt rejection after operating for 30 minutes by the temperature of 25 
degrees C and operating pressure force 0.5MPa has 99% or more of performance. 
[0014] In the reverse osmosis membrane decollator concerning this invention, the large reverse osmosis 
membrane of transparency flux is used for the 2nd reverse osmosis membrane module to the low 
operating pressure force. For this reason, the transparency liquid of a high flow rate [ reverse osmosis 
membrane module / of the 2nd step / not only the reverse osmosis membrane module of the 1st step 
but ] is obtained, and a reverse osmosis membrane decollator can be operated with high recovery by this. 

[0015] Moreover, you may have the duct which supplies the concentration liquid obtained by the 1st 
reverse osmosis membrane module to the 2nd reverse osmosis membrane module. By this duct, the 
concentration liquid obtained from the 1st reverse osmosis membrane module is supplied to the 2nd 
reverse osmosis membrane module as it is. For this reason, the booster pump for carrying out the 
pressure up of the concentration liquid from the 1st reverse osmosis membrane module, and sending it 
out to the 2nd reverse osmosis membrane module can be made unnecessary, and low-cost-izing and 
energy saving of a reverse osmosis membrane decollator can be attained. 

[0016] Furthermore, you may have further the duct which returns the transparency liquid obtained by the 
2nd reverse osmosis membrane module to the upstream of the 1 st reverse osmosis membrane module. 
[0017] In this case, with the transparency liquid obtained by the 2nd reverse osmosis membrane module, 
an undiluted solution is diluted and the 1st reverse osmosis membrane module is supplied. For this 
reason, elevation of the osmotic pressure of the concentration liquid of the 1st reverse osmosis 
membrane module is suppressed, and the operating pressure force of the 1st reverse osmosis membrane 
module can be suppressed by it. So, operation by the low operating pressure force is attained, and it 
contributes to energy saving of a reverse osmosis membrane decollator. 
[0018] Furthermore, you may have ftarther the duct which joins and takes out to the exterior the 
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transparency liquid obtained by the 1st reverse osmosis membrane module and the transparency liquid 
obtained by the 2nd reverse osmosis membrane module. 

[0019] In this case, the 1st and 2nd reverse osmosis membrane modules have [ both ] the high salt 
prevention performance. For this reason, the transparency liquid from which salt was removed by the 
time it exceeded the predetermined reference value, while the recovery of transparency liquid increased 
by making the transparency liquid from the 1st reverse osmosis membrane module and the transparency 
liquid from the 2nd reverse osmosis membrane module join can be obtained. 

[0020] As for especially the reverse osmosis membrane of the 2nd reverse osmosis membrane module, it 
is desirable that it is the bipolar membrane of the skin and porosity base material which consist of all 
bridge formation aromatic polyamides. Furthermore, as for the front face of a skin which consists of all 
bridge formation aromatic polyamides, it is desirable that average surface roughness has the irregularity 
of 55nm or more. In addition, it asks for average surface roughness by the formula defined in the column 
of "the gestalt of implementation of invention. " 

[0021] In this case, transparency flux is raised by split-face-izing the front face of the reverse osmosis 
membrane of the 2nd reverse osmosis membrane module, and increasing a surface area. Thereby, the 
transparency volume from the 2nd reverse osmosis membrane module increases, and the recovery of a 
reverse osmosis membrane decollator can be raised. 

[0022] The separation method of the high concentration solution concerning this invention supplies a 
high-concentration processed liquid to the 1st reverse osmosis membrane module in which the salt 
rejection after operating for 1 hour by the temperature of 25 degrees C and operating pressure force 
5.5MPa by using solution of 3.5% of salt concentration of pH 6.5 as an undiluted solution has 99% or 
more of performance, and carries out separation processing. The concentration liquid Transparency flux 
with a temperature [ to solution of 0.05% of salt concentration of pH 6.5 ] of 25 degrees C is 0.08m3 / 
m2/(kgf/cm2) / Japanese not less, and solution of 0.05% of salt concentration of pH 6.5 is used as an 
undiluted solution. The salt rejection after operating for 30 minutes by the temperature of 25 degrees C 
and operating pressure force O.SMPa supplies the 2nd reverse osmosis membrane module which has 
99% or more of performance, and carries out separation processing. 

[0023] In the separation method of the high concentration solution concerning this invention, the large 
reverse osmosis membrane of transparency flux is used for the 2nd reverse osmosis membrane module 
to the low operating pressure force. For this reason, the transparency liquid of a high flow rate [ reverse 
osmosis membrane module / of the 2nd step / not only the reverse osmosis membrane module of the 1st 
step but ] is obtained, and the recovery of transparency liquid is raised by this. 
[0024] You may return the transparency liquid especially separated by the 2nd reverse osmosis 
membrane module to the upstream of the 1st reverse osmosis membrane module. 
[0025] In this case, with the transparency liquid separated by the 2nd reverse osmosis membrane 
module, a processed liquid is diluted and the 1st reverse osmosis membrane module is supplied. For this 
reason, elevation of the osmotic pressure of the concentration liquid of the 1st reverse osmosis 
membrane module is suppressed, and the operating pressure force of the 1st reverse osmosis membrane 
module can be suppressed by it. So, the low operating pressure force can raise the recovery of 
transparency liquid. 

[0026] Furthermore, it may join and the transparency liquid separated by the 1st reverse osmosis 
membrane module and the transparency liquid separated by the 2nd reverse osmosis membrane module 
may be taken out. > 

[0027] In this case, the 1st and 2nd reverse osmosis membrane modules have [ both ] the high salt 
prevention performance. Therefore, the transparency liquid from which salt was removed by the time it 
exceeded the predetermined reference value, while the recovery of transparency liquid increased by 
making the transparency liquid from the 1st reverse osmosis membrane module and the transparency 
liquid from the 2nd reverse osmosis membrane module join can be obtained 
[0028] 

[Embodiments of the Invention] Drawing 1 is the block diagram showing the 1st example of the reverse 
osmosis membrane decollator concerning this invention. A reverse osmosis membrane decollator is 
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equipped with the pretreatment unit 2, a liquid transport pump 3. the reverse osmosis membrane module 
4 ot the 1st step, the reverse osmosis membrane module 7 of the 2nd step, and the scale inhibitor 
addition secUon 10, and between each part is connected by the pipe line 

[0029] In the reverse osmosis membrane decollator shown in drawing 1 , the membrane module of the 
form of a spu-al type, a hollow-filament type, a tubular mold, a plate & frame type, etc. can be used for 
the reverse osmosis membrane modules 4 and 7 of the 1st step and the 2nd step 
[0030] Moreover, as the film quality of the material of these reverse osmosis membrane modules it is 
possible to use an acetyl cellulose, polyvinyl alcohol, a polyamide, etc., and it is desirable that the 
prevention performance of the organic substan ce, such as trihalom ethane and a tribromomethane uses a 
high polyamide especially. Furthemjore, as a membrane stHi5Hi??oraTeVETseTJsmSM the 
bipolar membrane which consists of a skin and a porosity base material is used 
[^^,^.1,^ " LS_jgsirable a polyamide with the high Dreventionj^rfnm,.n.. of the organic substance such 
as tnha^omethane a n d a trihrnmnm ethane, and to use an aromatic-polyamide bipolar membrane ' 
especially, in order to perform seawater desalination processing under the high-pressure force to the 
reverse osmosis membrane module 4 of the 1st step. Furthermore, after using as an undiluted solution 
3.5 /o bnne solution (solution whose salt concentration is 3.5%) of pH 6.5 and operating by the 
temperature of 25 degrees C, and operating pressure force 5.5MPa for 1 hour, as for the 1st reverse 

mSofxf J^^"""^"'^ "^^'^'^^'^ ^^It has 99% or more of perfomiance 

L0032J Here, the salt rejection of a reverse osmosis membrane is given by the following formula 
Salt rejection C/o)Kl-Cp/Cf) xlOO[0033] However, Cp is the concentration of the solute (salt) of supply 
hquid, and Cf IS the concentration of the solute of a permeate 

[0034] Moreover, a film front face is split-face-ized to the reverse osmosis membrane module 7 of the 
2nd step, and the reverse osmosis membrane which raised ti-ansparency flux by increase of the surface 
area is used for it. That is, the bipolar membrane of the fine porosity base material which supports the 
skin which consists of all bndge formation aromatic polyamides, and this, for example, the fine porosity 
base matenal which consists of a polysulfone, is used. Average surface roughness Ra by which the front 
tace ot the skin of a compound reverse osmosis membrane is defined below is formed in the irregularity 
of 55nm or more. Moreover, the thickness of a skin is 0.08-1.5 micrometers or less, and the thickness of 
a fine porosity base matenal is 50-250 micrometers. 

[0035] Average surface roughness Ra of the skin which consists of all the above-mentioned bridge 
formation aromatic polyamides here is defined by the following formula, and is measured by an atomic 
force microscope, the fnctional force microscope, the tiinneling microscope, the scanning electron 
microscope, and the tiansmission electron microscope s " 

[0036] ^ 
[Equation 1] 

[0037] A length of two sides of the appointed side (rectangle) where a and b are specified on a 
measuring object front face among an upper formula, and S are the averages of the height of the 
appomted side where the area of the appointed side and f (x y) are given in the surface height in the 
appointed side, and ZO is given by the following formula 
[0038] 
[Equation 2] 

^° = iJo C*^"' ^^^'^■^^ 

"^^"8 0 05% brine solution of pH 6.5 as an undiluted solution, and 
being 0.08m3 / m2/(kgf/cm2) / Japanese not less under conditions with a temperahire of 25 degrees C 
and using 0X)5% bnne solution of pH 6.5 as an undiluted solution and operating by the temperSure of 
25 degrees C, and operating pressure force 0.5MPa for 30 minutes, as for the reverse osmosis membrane 
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module 7 of the 2nd step, it is desirable that salt rejection has 99% or more of performance. 
[0040] When processing a high concentration solution (seawater) using the reverse osmosis membrane 
decollator shown in drawing 1 , seawater 1 is pretreated by the pretreatment tub 2. It is prepared in order 
that the pretreatment tub 2 may protect the film surface of the reverse osmosis membrane of the reverse 
osmosis membrane module 4 of the 1st step from adhesion of a suspended solid and the organic 
substance and contamination, and processing meanses, such as addition of pH regulator for addition of 
the means for removing a suspended solid and the organic substance, for example, a sand filter, 
precision filtration, chlorine, or a flocculant and precipitation prevention of a calcium carbonate or a 
reducing agent, are installed. 

[0041] The pretreated seawater is supplied to the reverse osmosis membrane module 4 of the 1st step by 
the predetermined pressure by the liquid transport pump 3. In the reverse osmosis membrane module 4 
of the 1st step, passage of the salt in seawater is prevented and seawater is divided into the retentate 5 by 
which salinity was condensed, and the permeate 6 from which salt was removed by the predetermined 
elimination factor. A retentate 5 is supplied to the reverse osmosis membrane module 7 of the 2nd step 
by the duct which connects the reverse osmosis membrane module 4 of the 1st step, and the reverse 
osmosis membrane module 7 of the 2nd step. A scale component is contained in a retentate 5. For this 
reason, a scale inhibitor is added by the scale inhibitor addition section 10 in a retentate 5. 
[0042] In the reverse osmosis membrane module 7 of the 2nd step, the supplied retentate 5 is further 
divided into a retentate 8 and a permeate 9. A retentate 8 is discharged out of a system as it is, it is 
returned to the upstream of a liquid transport pump 3 by the pipe-with-collector way extended from the 
reverse osmosis membrane module 7 of the 2nd step, it is mixed with the pretreated seawater, and a 
permeate 9 is again supplied to the reverse osmosis membrane module 4 of the 1st step. 
[0043]- In the above-mentioned reverse osmosis membrane decollator, the reverse osmosis membrane 
with very high transparency flux is used for the reverse osmosis membrane module 7 of the 2nd step. 
For this reason, in the reverse osmosis membrane module 7 of the 2nd step, the operating pressure force 
of super-low voltage of 0.5-lMPa can be boiled, and, therefore, a permeate can be separated. Therefore, 
when supplying the retentate 5 from the reverse osmosis membrane module 4 of the 1st step to the 
reverse osmosis membrane module 7 of the 2nd step and performing separation processing, a booster 
pump is arranged, and it is not necessary to carry out the pressure up of the retentate 5, and to supply it 
among the reverse osmosis membrane modules 4 and 7 of the 1st step and the 2nd step. 
[0044] That is, the operating pressure force of the reverse osmosis membrane module 7 of the 2nd step 
is produced according to the difference of the pressure added to a retentate 5 in the reverse osmosis 
membrane module 4 of the 1st step, and the osmotic pressure of the retentate in the reverse osmosis 
membrane module 7 of the 2nd step. Although this operating pressure force serves as low voltage of 
about 0.5-1 MPa, the reverse osmosis membrane from which high water permeate flow is obtained is 
used for the reverse osmosis membrane module 7 of the 2nd step under the low operating pressure force 
as mentioned above. While the booster pump for pressure ups becomes unnecessary by this and the 
composition of a reverse osmosis membrane decollator is simplified, energy saving at the time of 
operation can be attained. 

[0045] Moreover, the permeate 9 from the reverse osmosis membrane module 7 of the 2nd step is 
returned to the upstream of a liquid transport pump 3, and is again supplied to the reverse osmosis 
membrane module 4 of the 1st step with seawater 1. For this reason, seawater 1 is diluted by the 
permeate 9 and the rise of the osmotic pressure of the retentate 5 of the reverse osmosis membrane 
module 4 of the 1st step is suppressed. Consequently, it becomes possible to suppress the operating 
pressure force of the reverse osmosis membrane module 4 of the 1st step, and energy saving at the time 
of operation of a reverse osmosis membrane decollator can be attained. 

[0046] Next, the 2nd example of the reverse osmosis membrane decollator concerning this invention is 
explained with reference to drawing 2 . The points which the reverse osmosis membrane decollator 
shown in drawing 2 makes the permeate 9 of the reverse osmosis membrane module 7 of the 2nd step 
join the permeate 6 of the reverse osmosis membrane module 4 of the 1st step, take it out to the reverse 
osmosis membrane equipment shown in drawing 1 , and are drawn through the duct differ. Moreover, 
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each reverse osmosis membrane of the reverse osmosis membrane modules 4 and 7 of the 1st step and 
the 2nd step is constituted Uke the reverse osmosis membrane decollator shown in drawing 1 . 
[0047] The retentate 5 of the reverse osmosis membrane module 4 of the 1st step is supplied to the 
reverse osmosis membrane module 7 of the 2nd step. At the reverse osmosis membrane module 7 of the 
2nd step, since the water permeate flow of a reverse osmosis membrane is raised, a retentate 5 is 
separated by the low operating pressure force. 

[0048] Furthermore, the reverse osmosis membrane of this reverse osmosis membrane module 7 of the 
2nd step has pH 6.5 and salt rejection with salt rejection as high after operating by the temperature of 25 
degrees C, and operating pressure force 0.5MPa by using a brine solution as an undiluted solution 0.05% 
for 30 minutes as 99% or more. Therefore, the salt concentration in the permeate 9 obtained by 
separating the retentate 5 condensed rather than seawater 1 is maintained at a low value. So, though the 
permeate 9 obtained from the reverse osmosis membrane module 7 of the 2nd step by the permeate 6 
obtained from the reverse osmosis membrane module 4 of the 1st step is joined, a permeate with low salt 
concentration can be obtained. For example, the permeate of the water quality below the potable water 
criteria (salt concentration) can be obtained. 

[0049] Furthermore, especially in the reverse osmosis membrane decollator shown in drawing 1 and 

drawing 2 , operation with the recovery of 40% or more of a permeate and further 50 - 60% of high 

recovery is attained by having used the high reverse osmosis membrane of transparency flux for the 

reverse osmosis membrane module of the 2nd step. 

[0050] 

[Example] 

Freshening processing of seawater was performed using the reverse osmosis membrane decollator 
shown in [example 1] drawing 1 . The terms and conditions of a reverse osmosis membrane decollator 
are as follows. 
[0051] 
[Table 1] 
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[0052] The pressure up of the seawater which pretreated was carried out to 7.0MPa(s), the reverse 
osmosis membrane module of the 1st step was supplied, and the obtained retentate was supplied to the 
reverse osmosis membrane module of the 2nd step as it was. The permeate obtained by the reverse 
osmosis membrane module of the 2nd step was made to join the seawater supplied to the reverse 
osmosis membrane module of the 1st step. Moreover, the retentate obtained by the reverse osmosis 
membrane module of the 2nd step was discharged as it was. 

[0053] Consequently, the salt concentration of the permeate obtained from the reverse osmosis 
membrane module of the 1st step was 200 ppm. Moreover, the water permeate flow of the permeate was 
135m3 / day; and the recovery of the permeate to the amount of supply seawater was 60%. Moreover, as 
for the fall of water permeate flow, after 2000-hour progress was not seen. 
[0054] Freshening processing of seawater was performed using the reverse osmosis membrane 
decollator shown in [example 2] drawing 2 . The terms and conditions of a reverse osmosis membrane 
decollator are the same as an example 1. 

[0055] The pressure up of the seawater which pretreated was carried out to 7.0MPa(s) to this reverse 
osmosis membrane decollator, and the reverse osmosis membrane module of the 1st step was supplied. 
The retentate obtained by the reverse osmosis membrane module of the 1st step was supplied to the 
reverse osmosis membrane module of the 2nd step as it was. The retentate obtained from the reverse 
osmosis membrane module of the 1st step and the 2nd step was discharged as it was. Moreover, the 
permeate obtained from the reverse osmosis membrane module of the 1st step and the 2nd step was 
taken out. The salt concentration of the permeate obtained from the reverse osmosis membrane module 
of the 1st step and the 2nd step was 268 ppm, and water permeate flow was 126m3 / day. Moreover, the 
recovery of the permeate to the amount of supply seawater is 56%, and, as for the fall of water permeate 
flow, after 2000.-hour progress was not seen. 

[0056] After operating by the temperature of 25 degrees C, and operating pressure force 5.5MPa for 1 
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hour by using 3.5% brine solution of pH 6.5 as an undiluted solution for [example of comparison] 
comparison, the reverse osmosis membrane module of NTR[ by NITTO DENKO CORP. ]-70 SWC-S8 
of 99% or more of salt rejection was used, the pressure up of the seawater which pretreated was carried 
out to 8.8MPa(s), it was supplied to them, and separation processing was performed for the recovery of a 
permeate on 60% of conditions. The salt concentration of the obtained permeate was 330 ppm. 
Moreover, water permeate flow is 135m3 / day, and the water permeate flow after 2000-hour progress 
fell 10% compared with the initial state. 

[0057] Thus, if the separation method of the reverse osmosis membrane decollator concerning this 
invention and a high concentration solution is used, the separation processing v^th about 60% and high 
recovery will be attained by the low operating pressure force. And after operating for a long time, the 
decline in recovery is not produced. Thereby, energy saving at the time of operation is possible, and by 
the low cost, it is stabilized for a long time and a permeate can be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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